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LINER EXPAKDER 

©lis invention relates to a constant force spring device, and 
more particularly , to a device for expanding a mtallic liner \/herein an 
expanding die is lurged against the liner by a constant force spring device. 

Heretofore, a loetbod and apparatus have been developed for 
Installing an expanded oetallic liner in an oil veil or other conduit. 
Typically, a corrugated steel Uner is inserted in a conduit \Aiich is to be 
liQed, the greatest peripheral dimension of the liner being slightly less 
than the inside dlaneter of the conduit. An expanding tool is passed 
10 through the liner placed in the conduit, and a first- stage expanding die 

causes a gross plastic deformation of the liner, vhlch is expanded outwardly 
against the Inside of the conduit. A second-stage die on the tool then 
provides an additional finer deformation of the liner to provide a smoother, 
more finished surface on the inside of the' liner ai^ to assure more con^ete 
contact between the conduit and the liner. In a typical design of this type 
expanding tool, the frictional drag of the first-stage die supplies the 
expanding force for the second-stage die, which eatpaadlng force is a direct 
function of the strength, or vail thickness, of the conduit in vhlch the 
liner is being installed. For example, in lining oil veil casing, heavy 
20 wall casing may cause a very high frictional force vhlch results in excessive 
pressure being required to push the expander through the liner. The 
application of the great forces required may result in rupture of the casing " 
or in breaJdng the installing tool. In instances vhere the internal 
diameter of the conduit is somevhat less than that anticipated, the resxilt- 
ing forces can cause the tool to become stuelc in the casing, or otherwise 
cause damage to the casing and the tool. In other designs^ such as idiere 
a cantilever spring arrangement is en^lpyed in connection with the second- 
stage die, various difficulties are encountered in obtaining a spring 
oechaalsm having the desired strength in eooibination with the other spring 
30 characteristics, and with the tool dragging against the inside vail of the 
conduit after being passed through the liner. 
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Since tools of the type nentloned above often are c&ployed In veils 
deep In the ground. It Is highly preferable that a tool be used which under no 
circumstances wlU become stuck in the well or cause damage to the weU. Any 
such trouble occurring In a weU can result In considerable loss in time and 
great expense in making repairs. 

An object of the present Invention Is a device for applying a con- 
stant force to an expanding die or other similar apparatus so that a pre- 
selected maximum force Is exerted against a work piece. Another object Is an 
Improved expanding tool for Installing metallic liners In a conduit, which 
10 expanding tool can apply no greater than a predetenalned force to the liner 
being Installed in the conduit. Still another object of the invention Is an 
economical and easily fabricated constant force spring device. A further 
object is a rugged, easy-to-operate expanding tool employing such a spring 
device. Ofeese and other objects of the invention will become apparent by 
reference to the following description of the invention. 

In accordance with the present invention there is provided a con- 
stant force spring device which comprises a body member, an elongated column 
element adjacent said body member, bearing plate members contacting the two 
ends of said column at least one of said bearing plate members being longi- 
20 tudlnally movable in respect of the other and stop means on said body member 
to limit the deflection of said column element to prevent pennanent deforma- 
tion of said column element upon the application of a compressive load 
thereto. In one embodiment of the invention, the foregoing constant force 
spring device is employed in a tool for expanding a metalUc liner inside 
a conduit, said constant force spring device being positioned on said tool 
to urge an expanding die member against the liner being installed in the 
conduit by a substantially constant force. 

My invention will be better understood by reference to the foUov- 
Ing description and the accompanying drawings wherein: 
30 Figures U, IB and IC, taken together, constitute a partial sec- 

tional vlev of a preferred embodiment of a liner expanding tool accoxxiing to 
the present invention; and 
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Figure 2 18 a sectional view of the apparatus of Figure lA taken at 
line 2-2; and 

Figure 5 is a typical plot of applied Load versus Deflection for 
the constant force spring device of the invention. 

Referring to the drawings. Figure lA is the bottom portion of a 
liner expanding tool for use in installing a metallic liner in a veil, vhile 
Figure IB illustrates the middle section of such a tool and Figure IC repre- 
sents the upper section of the tool. The expanding tool 11 la attached to 
standaxxi weU tubing 12 by coupling 13 and, typically, may be. lowered from the 
10 surface throu^ a* well casing (not shown) to a point in the casing at which it 
is desired to install a metallic liner. Before Inserting the tool into the 
well, an elongated vertically corrugated liner lU fabricated from mild steel, 
or other suitable malleable material, is placed on the tool. The corrugated 
Uner is secured in position by contact at its upper end with a cylindrical 
shoulder member l6 and, at its lover end by contact with a first-stage expand- 
ing die 17 in. the form of a truncated circular cone vhlch serves as a first-- 
stage expanding die in the manner hereinafter described. The expanding die is 
fixedly attached .to a centrally located, elongated cylindrical hollow shaft l8 
which forms a portion of the body of the tool. As shown, the expanding die 1? 
20 is held in place between a lower shoulder 19 and collar 21 threaded onto the 
shaft. A plurality of movable arms 22, preferably provided with outwardly 
enlarged portions 23 near the top, are disposed in the form of a cylinder 
around shaft l8. The enlarged portions of the aims 23 upon being moved out- 
wardly contact the liner to perform the final step of expanding the corrugated 
liner into a substantially cylindrical shape. The am members 22 are plvotally 
attached to the shaft so as to be movable outwardly from the shaft by a tapered 
expanding member ^ slidably positioned on the shaft to serve as a second-stage 
expander. The stirface of the member 2U, aa shown, moves upwardly along the 
shaft to engage with the anns and move them outwardly. Advantageously, the 
30 inside surfaces of the ams 22 and the outside surface of expanding member 2** 
form mating sections, typically octagonal in shape. The expansion of the am 
members la controUed by the position of the member which moves upwardly 
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until It contecta shoulder 26 provided on the shaft. As ocabcr 2t^ moves In a 
dowawordly direction Qraa 22 fold invardly tovanl the shaft. The expanding 
arms 22 arc held In place on the shaft by collar 27 and circular groove 26 
provided on the ohaft. 

The expanding tool, comprlfllng the first-stage die and the second- 
stage die is drawn through the Uner to expand it in place In the casing, Tht 
first-stage die provides a gross deformation of the liner so that it is 
expanded outwardly against the waU of the casing. The second-stage die then 
passes through, the Uner and performs the final expansion to smooth the inner 
surface of the Uner and to provide more even contact between the liner and 
the waU of the casing and effect a fluid-tight seal. 

In operation, the Uner setting tool is assembled at the surface, as 
described above, and a glass cloth saturated with a resinous material may be 
wrapped around the corrugated tube to form the Uner. The assembly is lowered 
Into the well at the location at which the liner Is to be set. A Uquld, such 
as oil, is then pumped under pressure down the well tubing and flows through 
the passageway 29 provided in poUshed rod 31, through ports 32 and Into cyUn- 
der 33 connected to the upper end of the shoulder 16. Vpaa the appUcation of 
fluid pressure to the cyUnder, the piston 3U secured to poUshed rod 31 moves 
upwardly in cylinder 33. As shown, rod 36 connects poUshed rod 31 and shaft 
18 upon which Is mounted the first-stage expanding die 1?. When the plst<m 34 
moves upwardly through the cyUnder 33 the expanding die 1? and the aecoad- 
stage die 22 are drawn upwardly into the corrugated Uner Xk and "iron out" 
the corrugations in the Uner, so that the expanded liner may contact the 
Inside waU of the casing In which It Is being Installed. Positioned on the 
shaft below the expanding member 24 is a constant force spring member 37 which 
is employed to urge the expanding member agalxxst the expanding arms 22 with a 
subatantially constaat. force. The force exerted a^ost the axn members being 
substantially constant, the force transmitted throu^ the am aembera to the 
Uner and to the casing will be substantlaUy eonstant so that either sUeklng 
of the tool in the casing or nq^ture of the caaing is precluded. Of couree, 
the force provided hy the spring member is preselected ao that the fWctloaal 
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forces between the tool and the liner and the preeeure exerted against the cas- 
ing are ntaintalned at predetermined safe levels. The constant force spring 
member assures that Xhe contact pressure betveen the liner forming portion 23 
of the arms 22 is great enough to provide the desired deformation of the cas- 
ing, vhile preventing damage to the casing or to the tool. 

The constant force spring tneober 37 Is slldably mounted on the shaft 
Id and held betveen the expanding element 2U and a cylindrical lover shoulder 
member 38 forming a portion of a differential sorev elcncnt 39 vhlch transmite 
the loading on spring member 37 to shaft member l6. The differential screw 
element comprises shaft member l8 on the outside of vhlch' are cut male threads 
l8a, the lover shoulder member 3d provided with female threads 33a and thimble 
member kl provided vlth threads klA and klb on the outside and the inside, 
respectively, to engage vlth threads on the shaft and the shoulder. The tvo 
sets of threads are coarse, such as square, modified square, or Acme threads, ' 
to vlthstand very high loads and differ in pitch so that shoulder 3d is moved 
upvardly on the shaft l6 vb&n the shaft is revolved relative to thimble kl. 
The shoulder 38 is secured to the shaft 18 by splines so that it can slide 
longitudinally, but It is not free to rotate on the shaft. Fixedly attached 
to the lover end of the thimble is a friction member, such as bov springs h2, 
a hydraulically actuated friction pad, or other such device for frlctlonally 
engaging vlth the Inside vail of the conduit to secure the thimble against 
rotation vlth respect to the shaft. Preferably, the direction of the shoxUder 
member threads 36a Is the same as that of the shaft threads l6a, e«g. right- 
hand threads, and the pitch, or lead, of threads Ida is sli^tly greater than 
that of threads 3da, vlth the pitch ratio being close to unity. In this 
manner, clock-vise revoluUon of the shaft relative to the thimble causes 
shoulder member 38 to advance upward silently and a compression load is exerted 
upvardly on spring element 37- to cause buckling. For example, one satisfactory 
differential screv vaa made up using five and one-half threads/inch square 
threads on a shaft approximately 1.7-lnch outside diameter and five and three- 
quarters threads/inch square threads on a shoxilder approximately 2.3-iaehfia 
inside di^aDeter• 
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Constant force spring element >7 CGmprlees column element k^, advan- 
tageously consisting of a plurality of elongated columns disposed around shaft 
18. ypper bearing pldte member kk is in contact with the upper ends of the 
columns end is elidably positioned on shaft I6 to transmit the force of the 
spring longitudinally against the bottom end of expander member 2k, Lover 
bearing plate member k6 contacts the lover ends of the columns and is moved 
upvardly along the shaft by longltudlnaa movement of lover shoulder 3d as a 
result of revolving differential screv element 39 • Grooves U7 are provided 
in each of the bearing plates, to form an upper race and a lover race, into 
10 vhlch the ends of the columns are inserted. These grooves may^ ahaped to 
conform vith the soape of the column ends If desired. A cover U8 nay be 
employed to exclude foreign matter from the spring mechanism and to protect 
the spring. 

A means for Umlting the deflection of the columns is required. 
Although the column element functions in a buckled condition, application of 
excessive compressive load thereto would cause total failure or rupture of the 
columns. Therefore, a pair of stops U9 and U9a are provided for this purpose. 
As shovn, the stops are rigidly connected to the bearing plates, and. In 
effect comprise upper axid lover limiting sleeves positioned on the shaft to 

20 slide longitudinally thereon. The ends of the stops may mo'^e tovard, or avay 
from, each other as the load on the spring member varies. Lover sleeve 49a 
is prevented from moving down by lover shoulder 38 connected to the shaft I8. 
Hovever, the spacing betveen the ends is such as to limit the longitudinal 
travel of the bearing plate members as they move together to prevent permanent 
defoznatlon of the column element h^* Various alternative means for prevent- 
ing damage to the eoluna element may also be enployed. ?or example^ pine or 
rings mounted on the shaft may serve as stops, or the cover k& provided vlth 
suitable connections may be employed for this purpose to limit longitudinal 
axid/or lateral deflection of colimns. 

30 Tbi^ columns of the column element ^3 may be arranged around the 

shaft 18, vhieh as shovn here fozms a portion of the body of the spring 
device, vith ends of the cdli&ms fitted in the races kj. The columns say be 
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fitted closely together as shown, or may be spaced arouo-i the race, vith sepa- 
rators used between them to maintain the desired spacing, -nie number of 
columns employed will depend upon coluTin characteristics and the materials of ' 
construction. For example, the slenderness ratio of the column may be varied 
■-/idely, and the column ends may be round, flat, flxei or hinged. The preferred 
construction is a thin, slender column vith rounded ends, free to move vithitt 
the races shaped to the curvatu:e of the column ends. J^terials which may be 
satisfactorily employed for the coluans are carbon and low alloy steels, 
chromium and nlckel-chromiuo stainless steels, various copper base alloys, such 
10 as phosphor bronze, beryllium copper, the high nickel alloys and other similar 
materials providing satisfactory mechanical properties. Typically, the indi- 
vidual columns are of long rectangular cross -section, vith the width being 
greater than the thickness, and arranged so that the wider face of the columns' 
is normal to the diameter of the :ihaft. Thus, ^Ith sufficient compression 
loading, the columns buckle, and bend about the axis having the least moment 
of inertia, e.g., outwardly away from the shaft l3. 

For example, a group of columns 0.167-inch thick by O.Uja-inch wide 
by 10.626-inches long, vith the ends rounded, were fabricated from A.I. S.I 
«»3U0 steel, quenched and drawn at 575'F. Each coluac was found to require a 
20 critical compression loading of 450 pounds in order to buckle the column. 

After buckling, the columns were found to have a very flat spring characteris- 
tic, as shown in Figure 3, wherein la the critical buckling load and point 
C represents the load and deflection at which the stress in the extreme fibers 
of the column exceed the yield point of the material. TheoreticaUy, the shap^ 
of this spring characteristic curve is described by curve OA'AK. Actually, 
this curve is described by OABC due to friction in the system. Points A end B 
represent typical- working limits, which, of course, may be varied accoiMing to 
the appUcaUon for which the spring is designed. For example, where a large 
number of flexing cycles are npt anUdpated, a working stress Just below the 
36 yield point may be used, while with, a great number of flexures, the working 

stress may be held to less than the endurance iiait of the material of construe- 
ttou. In the aboVe-mentloned tests, the latieral deflection vaa llolted to 
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epproxloately one Inch, ot which the longitudinal deflection vas approximately 
0.225 Inchee. From zero deflection to the fflaxlmum deflection, the U50-pound 
loading vae found to be eubatantlally constant. 

In another test a spring device vas built, as shovn, employing 20 
columns, each having a critical buckUng load of I250 pounds. The lateral 
deflection vss Umlted between 0 and about 1.00 inches by appropriately posl- 
tlonlng the stops. Upon comprcssional loading, the spring element buckled at 
substantially 25,000 pounds and from a longitudinal deflection of O.OU Inches 
(buckling) to about 0.15 Inches the load remained substantlaUy at 25,000 
10 pounds. 

Of course, In designing a spring eleinent as above it is advantageous 
to obtain the greatest possible value of longitudinal deflection for specified 
values of lateral deflection and critical buckUng load, while maintaining 
the stress level in the columns at a safe level. The preferred columns, there- 
fore, are laminated, as shovn In Figures IB and 2, with multiple flat members 
making up each column* 

In the operation of the above expanding tool for setting a Uner 
in veil casing, the made-up tool is lowered into the well as mentioned above, 
with the arms 22 in the retracted position. When the tool is at the desired 
20 level, the weU tubing is revolved. Itoo friction member 1*2 engages vlth the 
van of the casing and prevents thimble kl from revolving. With several 
revolutions of the tubing, lover shoulder 38 la moved upwardly by differential 
screw 39 to buckle spring element 37 which has a predetermined critical 
buckUng load. Ohls load Is transmitted »fl?vardly against the lower end of 
expander 2«*, and its tapered surface is engaged vlth the tapered surface on 
the Inside of the anas 22 to urge the arms outvaxrlly with a substantially 
constant force proportional to the critical buckling load of the spring 
element. Subsequently, the expanding tool is passed through the liner to 
expand it in the casing la the manner described hereinbefore. 
30 OSie foregoing description of a preferred embodiment of my invention 

has been given for the purpose of cxenq^Uficatioa. It wlU be understood that 
various modifications la the details of construction wlU become apparent to 
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the artist. r™» the description. »d, .s such, these fail w,thln the spirit 
and scope of my laventicm. 
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I CLAIM: 

1 X. A device for expanding a metallic liner inside a conduit which 

2 device comprises a shaft element, an expanding die number attached to said 

3 shaft element, said die member comprising a movable liner-forming meiaber 
k positioned on said shaft and being radially movable in respect thereof to 
3 contact said liner, an expander member slidably positioned on said shaft 

6 between said shaft and said die member to move said Uner-foraing member 

7 trcai said shaft, and a constant force spring member positioned on said shaft 

8 to contact said expemder fflember and to maintain said expander member against 

9 said liner-fonning meo&er, vherehy said liner-foming member is urged againat 
10 said liner by a substantially constant force • 

1 2. In a device for installing an expanded metallic liner in a 

2 conduit wherein an expanding die is moved through a liner positioned in said 

3 conduit to expand said liner: a cylindrical shaft element, an expanding die 
h member attached to said shaft, said die member comprising a plurality of arm 

^ members disposed around said shaft and being plvotable outwardly therefrom to ' 

6 contact said liner, a cone member slidably positioned on said shaft between 

7 said shaft and said arm members to urge said arm members outwardly from said 

8 shaft, and a constant force spring member positioned on said shaft to c(aitact 

9 said cone member and to maintain said cone member in contact with said arm 
10 mentbers, whereby said am members are urged outwardly by a substantially 
U constant force. 

1 3* The device of Claim 2 tdierein said constant force spring meinber 

2 comprises a plurality of columns disposed around said shaft, a first bearing 

3 plate member and a second bearing plate member, each of said bearing plate 

k members contacting opposite ends of said columns, at least one of said bearing 

5 plate members being movably positioned on said shaft and being in contact 

6 with said cone member, stop means ccnnected to said shaft to limit the «^ x 1* l 

7 travel of said movable bearing plate member along said shaft, and cooEpresaion 

8 means for maintaining ft lateral deflection in said columns. 
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1 4. The device of Claim 3 vherein said ca^presalon oeanfi coaprieea 

2 a differential screw connecting said spring member and said shaft. 

^ 5* The device of Claim 3 vherein said stop means comprises a 

2 sleeve-like element connected to said movable bearing plate member and 

3 slldably positioned on said shaft and a member connected to said shaft to 
^ Halt the travel of said slecve-Uka element, 

^ 6« Qie device of Claim 3 vherein said columns have a rectangular 

2 cross- section, the vldth being greater than the thickness^ and having the 

3 wider face normal to the diameter of said chaft. 

1 7« A device for Installing an expanded netalUc liner in a conduit 

2 which conqirlses a cylindrical shaft element; an ejqpandlng die aember mounted 

3 on said shaft, said die member comprising a plurality of arm members disposed 
^ clrcumferentlally around the outside of said shaft ani being plvotable out- 

5 vardly therefrom to contact the liner; a conical t^igMruHn^ member sUdably 

6 positioned on said shaft betveen said shaft and said ana manibers to urge said 

7 ann members outvard3y from said sheift; a plurality of slender columne, each 

8 having a long rectangular cross-section and disposed clrcumfezentlaLly about 

9 said shaft; an upper bearing plate member and a lover bearing plate lasmber, 

10 each slidably positioned on said shaft and contacting opposite ends of said 

11 columns; limiting sleeves attached to each of said bearing plate nembers 

12 and slidably positioned on eald shaft; a ahoulier member on said shaft; a 

13 differential screw element connecting said shoulder and said shaft to apply 

14 a buckling load to said columns; said- shoulder being engageable with the 

15 limiting sleeve connected to said lover bearing plate member, whereby the 

16 axial travel of said bearing plate inenbers is limited; said column aenbers 

17 tranfiffllttlng their buekUag load to said azm ivmbers to urge said am sBmbers 
IS outvazdly vith a substanUally constant force. 



11 




•A 



mm 




CIFO-Chniirfimi Patent f>ateb«3e»EiTOf 



Sorry, the requested images for pateat number 736288 are 
unavaOabie. 



O Herkitgesiy the Quern in Ri^ of Canada, 1999 

CaiiadS 

ht^y/stratcgis.icgc.ca 



00736288clxiLalp Page 1 



Fttgelofl 



illZII 



Z OAlllt 

•MR tAi^mA, stu «W ■■ i ll oovrlvtaft • ao«41» Ua««te^i« w iir 
fka« aMA «kn« «aid « cnntnt ifiriLm i^ir gnrttiwwi mSA Mun 



JO MM. XLOar Igr ft aMAfliUUjr eiMirtaot ftvw. 

C. 1» ft •mrinfk xo€ Imif i nmc *a wadaA — UlUc 3i— r <n ft. 
oAodbd* itenU m «ft|ftaili« 1« anroA «larcir^ Allftftr fOiitiaaftfl U ^ 
•eoAcM ft* «uftad «U AUmti «. al^aiA^ M fti«Mdt^ 

*tUAaA ^ mU timtt, 4i« Kwbcr oagirlclaf ft flsMlUy^ at ftm 
Ntf«m tl^snwl «nniA «14 «t»<ft ftM V9Ai« |]d<fvtaU« ooUaMIj Oi«r«£n^ fto 

1 w nU rfftfl tiifii— I 



•Mft. «a& ft ftOftAftot jw«ft Mb« yiftttl c awl m M tiMa «v ooAftftt ' 

MU Ota* ftw ^ i T «n* tA MliMa flftlt ooBft a^ar la a«Ufte aUh aftUL am 
■Hktdnc^ WMmiV »^ Mivs ftM ««ld OfttMU^jr V ft ■ifc rt auU ^Uy 
o m wia iA |tarftv« 

ea^ftftft ft ilMSliqrar «9teM ■tip oai il ftcfttM <ftlA Mt, « %aftila$ 
ylftU tate MR^ k«U±ni tfUto «Pta» of «aA>etc«as tfKU 

c»w iWff%1 i \ g «»oat« <ote •«id oolK*, MB i<ttjft «Bi Oft mliLiMftrta^ 
' ^icftft Bi^ftrft Ulftf mttiil^ iwltiaMA cm «U fti^ Wag U, omU«% 
iA*k aftU ooBtt ft M li i r, i«v »m uron ail— to Mia mj% to ]liri.t tte o^a 
MnML a» MlA «oa>ii« tSftt* aite alBiK .ftM iteCk« oiA fto^ftMlv 

MM fBv ftfttnmirfi^ ft Jatanl 4aClMCS«i In mU «ib1im>. 



la 







HSII 




M 



http:/^patentsl .ic^Ga/fGgi-bin/aiiy21itiiil 



9/18A)0 



00736288clnu4>P»ge2 



73628$ 



5. 



no 4«TJce mAiA > ^mia •top ««• obvvIm* « 



Bm 4ot1w or OlAUi 5 « 



T. A ftivlM nr MoUiiv M «qpHM ««dllo llMnr l» • 



3D 
13 

36 

n 

IB 



M ■■■liirr eoWOir wM • vUfOitgr oC «lud«r «o1m#, o^ 

biIimJ aImvw feo«Mbi«'alAbMnac»Uteai^rt 



* 



f 



http-yyipatcntal .tc.gp.ca/r^-l>tD/any2iitinl 



9/1 SAX) 



736288 



9Jfi itKOAO^ aa*iM to ft eeoMHiK nra •pnne terte, 
worm f«itlBBlaalr« to « 1^ MyuAlac • wteLll* Um* A«i«iB 

DiiM*«A»Mj ft ttcaoo. «gsfti%tM tmm tee» ^v^Kleoot A*^ 

^rDKMUy, ft wj nyi w a MMfc XlMr 1ft i iw itol im » woMli «ldU* Ift Ia W 

«i«ft a* JMUa AlWac or Ita ««*tfk«a&, ift w ^M rtlB g S« 
10 tfc<o^ Mm Haw >liM>C la H» <fl>Ktol«, ■mi. • ■tawiB <j^;>«<>Uc 

prvvUvt «i ftMJttwl ftw «ofoc<ftUdft cf tta Umr to tf9rVt ft MUbnv 

•oHCut totoMB «!• MMdulb «^ Mm UUlftr. ft t»i0*l «Hl«> of t2it« typo 

wvttrii^ SMM ite Hd wcQnfl>>fft#i «io» ft^odias tew 1« » 
CM1«D oc OM ttXVqeVb. «r mU IfclflkaMft, M cdattBlt Ift u» 

0> mU ftntm mt ft -««i]r notKaia Cteflft «uft& rwdto i« vummmLtm 
ji ■■■■■■ Vob« JMPM to loA «M nnfl i T «KwA ite liar, tte 
«pU<NU«ft or «» CMk ibcoM wntmL w»r nmux i> M|toM oC •»» «aSa« 
w 1» MHci^ «to Swtoiia« tool. Zft t ^ miw iIim« m« sitetnL 



I cn«B«nM» Ift i^lOPftA » •CMCrtlm tto am 
M, MA tl» to«t 4nfl|b« ••Onrt Ibo l««Hft of 



http7/^.7|patiiiiBge.pdf7pageFdi^^ 9/18A)0 



0a736288<lis.a^Pige2 



Page 1 of 1 



! ttBc* Toala flf the MaU«tM« *^om» orM 4M ta^loy^ U ii«U* 

t 4M» la «ta U !• M#if T*ltf«MUfl tt«t 4 teOl W «»•* iMM «^ OB 



I to «• MUU JfaV 



Mljtat «to miml towcttm to € Mm tot «*lyto« • em- 



■itoc togl tor tosuUtof bMII* Umh to « ««*d«ii 



Wto« toctoitoi to «to ««toit. •tOl MDltor «r th» toMiM to n 

■cwittrT oA «Mll7 lAHmtoA MMtnl foTOT •9rta« tovto*. « rM«r 
4A>c« 1. . »WC .-r^o-of-^ ■ ig-'jM •'^ -•Uftoc a-ik • •prto* 
to«to». aOwr dK3««*» •f tM UfOtlHI HU ^S««t V 

Mtonoc* to Uw fMUMUic towlp«*- ^ to»«rti<m. 

munJ---- «lUi tto irVMBfc tovaatXOB Iter* to '* 
•tou. fMi ayv^M «vvto» tfrtob HiivrtMvsV 

Uto of Mto e4dHi «C UMt «M «r OTto Mrtoi ytoto aa^w^ toJac Imd- 
» . «uUMkIl7 tm«\U to noMt «f tte mtapjmmam m mU. hedj «toW 

to Itot* «M tofto«*l» rf mmU aol^ ll Hirt to ftamaimt tottow*^ 

«r «0A a^lM slMlt^ ipw ttor iwai<«ttna of a aa««aMi«« io«a 



a^kiat to a tool toa a^anllai a JwtaUto Itoar toaMa 



to «9 *• MOoadtac «to aaiitar •«ito«i to* UMT Wtok toataUal to tto 

nr iLffliUln- «»U to toUar .iiii rrtno* Ir i o fa ta»>o «• too tolta- 
la« AMcrtot&ffi Md toa nw^wyi oi 4xnto|* ittoMtoi 

flgi,^ >«y U MiA ]fi» to»to Mirtkar, wwrUtot. « I»ttol wm^ 
«^,toao<*B»rftow*art«ato«*rf -atoW-f-iItoitoo^aeK^^ 

I 
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ritfiM 2 t» ft mMmmI <« ite •f9«rata» of ri««n U t*kM At 
ri««* 3 U » tVot or «9vil«d loU ««rw teriKtim <W 

tte CQWWH liMM q^rtlV «r tt> UfMMA. 

BtfWllV ^ UM iiwlliip. fi^n 1A 4J Um totttm poitlfi« «!' • 
lUW Tf|rTir»nf tODl 1^ M la SMtRtlll« • — »i\IJi UBtet l« • veil, *ALtM 

•MU tM N«te or tta tflDl. «M nyMtf lAtf ta6i U 1* tW wi m «« 

U nfftM ttra^ » «S% «MSi« (pai * >a<Bt la Vk pu^m «& «ticii it 

l« UMnt «o ImM ft MTtftUift Uw. MM I— i rtla g lh» W9I l«to Um 
wU, n slM^M mrUeftUy •oBXVfM.llao 1> fMciM m> ftUd •taal, 

H«ti^ if vvvMd Aft jndUiB ^ viMMt at Sta i^w ft cy^lodrto^ 

itata^ r r r lift ft^ Ito l0Mr oft 1^ co«««ct «ttii a tiTwUBUm «>v*j>«- 
1^ «te IT U tl» fora of ft «raMMi& drwln mm* •mcwmm m « ni«V- 
■IMJ ftmwnm in tft «to HI I iir Mswaaltar 4o«ci1M< ^ •■purtiat U 
ftndlr fttWikM to • «HM]y loWIM* •laiaMl irliBtKeftl teUoa itafl lA 
Aieh tanm m. jorUn of tte ^M^tf tte iatfl. to *9M« tft* ■ HP > M1 i n I? 
fl» U ^Ifl la plM ^fttom-ft lOTCT tficoi^ 1^ Bad oolltf n UirMdad eato ite 
«Mtt. . A mnrfli MM tfMmnUy ytovlM «wC— r fl l y 

«Ur^|ortlaM C aaar tha rt» • t ^Bii H UkUm IMmoC • afUaiar 
ftMiihtf^lB. tl» «l«r«i* JO W«T*UI 

naiCy aflw»fta» *fcft »> vwr^ t>a fiaat aW» of Hf i ntt ag tta aBfr«a>ft>d - 
Uaar m a idMi^ U ally «rUftttiMl iliapft. TV* m M^r« K an ^itotally 
M««bi« W tto aMtt ae aa Wka wemhis mOmMf tnm tta w»mC% ^ a taytnA 
^^j^f^ Motrr * aliiA&j ijuaHiaMa m tba *hRf% «o aam aa • aaaaM^auft 
•TOM^. aw •«>faa» of Mm w^m€ fta absn, ^pmtty ftlmf tta 
«an ta aacaca «m «ma aad aof* omrtl?. MLfaatagtoual/, tte 
90 la«lA» lafliM or tte aad «ta ouuu* ainfaM cuanting ■■An- S% 

IM Mtaiif aaattaaa, oakaiaaal 1* afci»a. «» aivaa«left or tka a» 
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wUi U eontarlc «%t)aiA«T 06 podded oo »urt. 

^ 12 «• kiU !• «IM m tte ihiift Iv e«U«x T < 

pravUM OB tin itark- 

iU %• «rpm ikmm^ XM limtr to nyt* t« 6^ »» «^ OMd«. »«■ 



^tnif* tM a w j t^to * Mte to Ctem tte lloer. 9» MMiMar U 30»«nc« 

oil. C« tliMt cbUt vrs«nr« 4o«a DM ««« 

th. W»»iiVt>l«»flfcP»Ujoll*h^»l5l, %lrtV«*i *crt. «4 4|U«< 

Jti ^ tto <i.iiMl»\<»Ufc g U Wtoi tmaliiML. KpfitSoMt CD tl> 
•iMft Mlar CM tavoafiv * U « enWot caw» iptrtac «M»«ir 37 ^ A 
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Zofrmm htVmmm Ibo tool t&* Uao Md s^msm awrUi ««itmi th* M*- 
lac «x« — ^ At fraa«undaa& Mft tm «our»*wi fVM qil»t 

-J ttMoxM tM. tti wrtMC tu tmrn m WtaMN ^ Uw ftaatfa^ »(^Uca O 
or ik» M»* a !• pwi ««m^ %» gnmu Vbt •mM ^mtrntiat «f iMm mh* 
lM# j«»>MtTt IwQi to Maine V to iU biAl. 

S» MtoCMt fono mvn^ mm»*» J? l» •U*»M* -ouatti « toe 
la Mt taM toti« ito AtM^ oUaMMi AMMr ako«M«» 

•M^bM- SB fondly • farUcB »f ^ uxtmatiMl tcm i l M Mt 99 «kt«li %Ma«ni 
to* V**^ « ■! Ill 9r to OMtt M^bfr 10« 9iM 41fIto«BlS«& •««« 

MAcr U»MfftM «lto «MM atf «■ toa «Ulii to* tMSto, 
m9c«Uwir. «« »£to torM4« an Vto M*ft oA too MliMr. Ba too 

Mta «C Otftoto •oavw* nth •m atokra* aaUfirt aqsv** I 
to vittwtsad vary «d#k U»da nl 41f*«» U ptt<^ m ttwi Aoulter 99 U • 
atoft lA itei Hw aMTI i« iwoivat nUU** to toliUa 
r )ft l» aatoMi to Q» M « lA V >Vlltoa ^ w» ttoft Sft om ■li'a 
Ua^titflBiiUj. tot It la ao% am to Mfeata «» tto itoA. TlwUy anaeto* 
to toa loMT atrf tl» toljriUa U a ftlctf aa aa *w •Stl»m ^ 

a ^AmtlMdlr a«tottad frLrtSoa yM, or «Uar vaO^ ««Hm for rrt«tJ«0all7 
l.^tt tov SMUa wll er ID* toB^alt to ac«»M i 



I 



r-^- Mil Mil jAa SB to» «m» m ttet af «m iMft toraaia IBs ft^. il^^ 
ka^ ttiiirtf, aaA Ma fi«<N <k tofaMto Iftft U tUi^ 

to^ «r toMaia 38i^ «|U to* b<1«* i«4te toi^ >iaa« to wniy- ^ ^ * 
MM, «loafc-alaa ra^»imiM of ^ rOattta to tte lldaUe mm 

•taaidcr -tofcw M to ^wart •UtfitSy aad a ae«mul» %• «rtod 

on tirtof *\mm{\\ V to cme WH »< tto «MVl*« tottaftotoay 
tltfaivUAl toa «at« <9 wlof flw to* tot-tolf toMa/lsA 
ttatofla oa » ttett^pcadtotoly l.T-iadi eatolia M Uft w aaA tl^ aot 
«^tftoff« tteMdViMk toitoOJ to a itoaW^ qpraitoMjr a.>^<t»« 



• J ■ 



httpy/pateotsl .ic.gcca/fcgi-biii/8ny2htiiil 



9/18A)0 



P^lofl 



f86S88 

lA. Itov >«vS«a ^* r U U la eoocuat vitik «■ «<« of «in 
1» •1I«^»V* ><Mi.tXjaDo< «b«n jd tmwi* fWV* Of «c 
la«lta&lJMlly MM*«t tb» <fl' vt^ndoi tk, IotcT . 

taUlac ptatO M«i-r Ift «Btoc%« «n lqM« w4» mt tin mAmmm iul !• «m« 

1« wBk or v» ^rl^ «A fbm m vtmr am tad o ]«v»r «m«« late 

vhiili MU of %b« c01>Ma •» inMvtaA. t»M* piMM* «Qr W ttap>A't« 

«ok^ to onl^ Mt««r fkw «*» ■>#'l»t Mcbolm «^ to inttvi 



to *U4e 



A M«« cor UMtifV tiM AaflMUoa »r Uo OSliHO L» r«vai«A> 
nn nji Ud wlM nraim Sm • taAM o^itv^ ^pll««4Ceo «r • 

■M^Olf* M^fOSUM IOO& tlMTVtO tlQUilA MUM total tvlt^ir* AT rqptVTO «f ^ 

nlT-r «tanf«M, • c^ir of «Upa ^ mA »S* «i« yu » l — a rear tfcio ym i a 
M u* otoffo m rliMif «an«*ot M Wrta« »»oUo, ooft, la 

•ffMt doopM wfp^ *^ »r l±otU»« oio^foo ?o«lUo«ta « tte *if% «o 
IvacttndlMUr 1Mrm« Sm «aA« Of Vm oWpo ^ «0«o m«m«« or o^V 
«w iMi Oft tt» iifflif nabcr tow ^9* 

J ^ ^ .,i>*4^ tntjii- UM mt» !• MMfc to VmL% V« loagStadUaU 

ItMl «C turn ^oai1|g »loCa ■ n l l i i o «• !«• — *^ »•'■"""* 
4o«^*»i«Uooof ^ool-ttol-oot W. mrtoo. o»««ottw Itor j*«iBl^ 

£^ ifiit to the eo>Mi > o^oo >• «oplov«fl« ^ «xKspl^ «u* «r 

OOnMi « MA «%oR mtvo «-r aiieB** « ^ oo«>r %8 vn>«l«^ •t^*^ 
•ol^li Offumiw ^ M«^iVo& A>r (Mt pnyow W Ui-lt i mil t« ll *»v 
•Bd/<0' ]At«r»a oafloctlM oT ootMa». 

otn lA, 00 tavv c^o « yorliM or ti» Mr or tiM otio( 
Mmwim, M«b an* of «te oataw. to tk» toooo kT. «» ool*^ "V** 
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rirud eioMly to^UMr abem, «r •«# tfiX^d arwd Um lltb K*"' 



«t«rla^ t">^^W •«Ugf*ctoir vniMrUM. Utfl- 

TtixMl aolMM «r kof w«ftM«<Xur croM-Mctian, alt* cUtb 
|y«atw «hM «b« liiclimi. «nt •naa^td m tbRi 1h« «14«r xm* «f ^ w>lw* 
U mooHl to U» iiMtw of U« aftafi. Ttmm, wltt cortlelnb 

eiitlMl voi^MMlfB loiCtDc or V90 yoqad» 1* e«4ir *• kwekls 1k« 
. After tfa* <«L— ■ •»!« twwA «o )>*v« « «M7 fi*t «c>rU« dwncteil*- 

Me, M item In ?lctt« 9« -teni* Pa ^ ^ ovIUmX ^mioui* iMd wfr yoin 

0 I »» to «te M nt teOMTUoa •« vmA tfai aUM* t« tfap wAmm fiton 

«r tJM till— ta*^ -Uft 7UU yeUtt or Urn hkWvUI. lb*ot«tlo«U7. Uw 

tkU a^l^ «MM«««lrtl« «m !• d>««riboa %f ««srw CA'AIO. iirtoftUy^ 
«U« en^ Sa A««>rttal V ^10 Am to Motloa 1» \M mjwUm. VoUAa L mA M 
nsraMct tnlaal «ei«iB« llidia, ^eb« «f oobtm^ U maxtcd •ccwAtac to 
tto awlSMtlao n# wddb tba •vrtus la daatfluA. Mr ai Hil i, idm« • Mrg* 
M^nr of n«aij« «^>4a me% avt ntl«li>atad« • vortdtt Mnaa talov ^ 
jtoU (otA^ >M * C**^ aoiriWr of thmm, ihm vwklfif 

•tnc* %■ ImM to tka ^snnaa limll idT «ka akUrt a> of acMtrac 

noA. U Iba «Av«»-MUaaiA tte l»Wi«a il«llae41oo w» U«Ata4 to 



1 



-T • 
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r >9 to WU« wpwiM4 •l*-^ 3T tea « «r«d««OTiBrt «llitMl 
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